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(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent generation of a 
short circuit in a connection hole and a gate electrode 
and maintain high insulation pressure resistance even 
when misalignment is generated in forming an aperture 
portion in an interlayer insulating film, by forming an 
insulating film protected by a sidew/all made of 
amorphous silicon onto the inner wall of the connection 
hole. 

SOLUTION: A connection hole for connecting a diffusion 
layer 17 formed in a semiconductor substrate 10 with an 
upper wiring layer 23 is formed. On the inner wall of 
the connection hole, a double-layer insulating film 20 
including an SiN layer and an Si02 layer protected by a 
sidewall 21A made of amorphous silicon is formed. Thus, 
even when misalignment is generated in forming an 
aperture portion in an interlayer insulating film 18, a 
shoulder portion of a gate electrode 15 or the like is 
prevented from being exposed and thus a short circuit is 
prevented from being generated in the connection hole 
and the gate electrode 15. Also, since the insulating 
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film 20 formed on the inner wall of the connection hole 
is protected by the sidewall 21A made of amorphous 
silicon, damages to the insulating film 20 are prevented. 
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<5'Jfe^M4 3?&^®{;:CVD^{cJ:ot^M-r5 (01 
0© (A) #^) o 

[0 0 4 4] [Xg-2 7 0] ife{Ix ^M^ASK-li> 
U D C V D^StT^BtiiS^ 
■e-x A>A>S#lg^i^U=J>M*»?>^5:7'l/-b«^4 4 



11 

(B) pm) , ^bT^ 7;4-hUV^^v7'ffetiI5fiV3i 

[0 0 4 51 CxS-2 8 0] ^5<3DjgfSi^^ 
^4CDjgM«fi^ig4 5; >^U-b®g|4 4. ^2®®ffl 

«fi©J8 3 1 Rxrm 1 ®JiMiJ&^M 3 0 ^ > 

^bT^ gaPgP^&J^JSK-rSa ^UT^ S i O, . S i N 

xtt.s i N/s i 0, tf^^m?>m^m-tnm(Dmmm 

*^ JBPSSf^S^tJB50Mrai^^4 6±K:CVDffi 

He;;*— ;i/4 7SA»A»S^aa50rtSl::j^J^t-S. 
?>V--( K'>5|--;i/4 7 0;, HiSOJ^® 1 K::}3ftS1f -f h- 

SC^jv^Ttt, ^^YbwfcSH^-'f K>>:i--;i'4 7$ 

#^i^as/y3>sit«$-a-sf^t>»)fcx Tijg. tin 

[0 0 4 6] V-'f h''>:t-Jl^4 lifiM^^tirz. 

-CJl«>ji5S^, h3>iJ'^'h4 8*Ji^figt-S. j^a, » 

-Clf 5/ h3>^^ h 4 8<&?^Bgb"C%) J:V^o 

[0 0 4 7] ^»:v^T^ ^ai^Ltis mtim&mhhxmm 
mmfDimio [xg-16 0] hnm\^. ±m 

^mUT. : Cu (H 
mtl : 2. 6x 

mammm: 350' 

-'ty- : 5 0 0W 
[0 0 5 2] Sfc, TiNJi, Ti^*^>'^5;^5'ffilCT 

Ti®ECR-CVD^ff 

: T i C 
'^^(i^UW^'P— : 2. 1 8 



( 7 ) #M¥ 9-2 1 3 8 0 2 

12 

®-'^^'->fc:cvy^>yu UiiB^ 4 9 SBfiSt- 
5. C®«®Sia5K:^W«:-a5»r®0-e^-ro 

ia©®m® fc«)ir. ±jiE^ 4 9 & 1 jiT-^ bfc. 

[00 48] Mt^s fiiEPfflXg^l^ff b-C. 
[0 0 4 9] *^WSIgW©llit5®?K®l^^-^i? 

v>, ^©j^SgK:rg5iBJb&«-xgfc*iits^ffl©lfe{'^ 

[0050] m^isi. la 1 1 t«i5;w«i-gp»f®ias^ 
1- J; a s(*:>t)Si6^ji 5 0 m^^n. mmmifiy 

^^?©g!^?L©?i^fig*aSMffl-r S ic i T> 

ZifcA^-^^S. 01 lK:^bfe«®t::*^'^•CB:. TJgffi 
iliaji 5 1 Sim^jg 5 0 ©±fc:S&^jS 5 2 . ff'^KiSUi 
5 3SVi^®5 47t)SJi^fiS^i^TV^S. ^bt, TTO 
lSUi5 l©±;Er©i^Ji5 2. tfHBBHUi 5 32iV«&g 
20 Ji5 4fcB:g8SIJL*»J^fi!G*n^ c:®gl^?L©rtSfcttx 
^^^aS'U3>*e,^fi|$nfe-9--f ;V5 6Tf^ 

M^nfci^i^tl^5 5*sJ^^s$n•tv^s, papspwo:, 

«6ii*tife3>4r^ KT'^^'^S 7.**J^fiE*^l■CV^S. * 
raS«IUg5 31*. iSeiiiKS 5C:ioT3>^^' hr^y 
5 7 i:fl^«Cilfii^$m:v>So i^Ja 5 4©±t:H:, 

mmi\.vitm^iirz±MmMm5Bifim\f^nx\^^o 
is^m.(DM^mi^. m&<Dmmivixmm\.tztnm 
30 ©;&ffiTffTac:i:iis-^§s®-es nm^mmiiimv&-t 

So 

[0 0 5 1] ^pgp©aA?)ii55*'^&:/7>'^2'b^J'>^';^ 
iixmtbjh.tszt'^x^&o m^iis cvD^xmm^ 

7JV^:^^Am^m^-t?>Zi^t^^':>X. 

«>A*»e)figs3>^^ hr^^s^-^t^y h3>^i^ bife}^ 

fi£t-Scii:^t-$So CVDSlc:j:S^Ji©JBfiyfe{1=^ 

40 

FA) ,/H. = l 0/lOOOsccm 
lO'Pa 
C 

sifei^® c V DasHTfSM-r s § s . 



1,/H. = 1 0/5 Osccm 
kW 



( 8 ) 
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mS. :420'' C 

mtl : 0. 1 2 Pa 

TiNCDECR-CVD^f'l^ 

^miS:^ :TiCl./H 

i'VW^'P— : 2. 8 kW 
S^rf^wt;^ : -5 OW 
US. : 4 20' G 

BE:b : 0. 1 2Pa 

CO 0 5 3] ±mmmt:m^t^T}\^K-^hm'^ 

tLXAl-Cu^m\^tzifi. ^0iXt>\)^. n7}\^l 10 
— ^A^ Al-Si. Al-Si-Cuv Al-GCx 
A 1 - S i - G e ^<oa^ O § -i? ix-^^ ffl V> S 

SiO.x BPSG> PSG^ BSG. AsS 
G, PbSG. SbSG. NSG, SOG. LTD (Lo 
w TeiEperature OxidCx {£MC VD - S i Oj ) ^ S i 

CO 0 5 4] 

C^racD^a^] >^^0^{C:feV^Ttt^ mmJL<D}^miZ0^^ 20 

y-^««s^^c^^S5!)^^bs^lv^^Egs&IiIJit-sc:i: so 

C0®cD®^«ti5i0J] 



^ia¥9-2 1 3 80 2 
14 



C@2 



I ^ra®llitecDB^2t:*ilt5^^i$:^?cD;^ 



/N> = 2 0/2 6/8sccm 



[07] E6l;:5|gigg#^ %W©^©Ji^^2l:::i3ltS 
[09] 0 8fc5|g]^gs %Bg®IISi5fflJK^2lc::felt5 

iii^i$:^?®S!i3gx@:fcSj^t-sfcK)®, ^^vmm 
(DmMi^-mmmx^^. 

[010] 09{c:gi§iBI§. ^ra®^oJ^^2fc43{t 

5iji3i«;^^®gijigxg?feiiw-r5fei&®^ 

^®^S;fl«}«:-eB»f ® 0T- S . 

[01 1] m-nmii'-vws. 
mmis^hm^^f\.x\^^^^(D. *^0^®*#(*m?® 

gli?L® J^^S<&atffl d C J; o ^nfeg^^ 
JLMUtC4i^fli;®Ei^«ii<feS^t-'^S^*-ai5Bf®0l? 

[012] f!e*®^«(*^^^®i?5ixa=&i!iW1-sfcfe 

[0131 01 2C§lti^&, ti^®#^i*^?®SSig 

®01?feSo 

[014] 01 3tC5|#i^§, ^fe^lSO^I&^^i^OgiJi 

[^^®iiw] 

1 0 • • • ^mvmsi. 1 1 • • • \ 2 

. . .ff~\.Wim^. 13 • • 1 

4 . . . >>u-t?->f b-^, 15 • • "T-hmfilx 1 6 • 

• -Si^. 1 7 • • -te^. 18, 30. 3 1. 3 
2, 4 5, 48 • • -IP^^S, 19.- -MaSJ. 
2 0. 5 5 • • -iSe^Mx 2 1 • • -^^ig^i/yni/ 
®. 2 1 A, 4 7 , 5 6 • • • K>>;t-;K 2 2 , 
22A, 57 • • •3>^'^b7'v^x 23, 4 9, 5 

8 • • ' him^m. 4 0, 42 • • - m^mmm. 4 
1 • • • WAm.. 4 3 • • • ^^^'?i^^'leii!M^ 4 4 • 

• • 4 8 • • • tf«y h^y^^J'f. 5 
0, 5 2, 5 4 • • • ^mm. 5 1 • • • T^ffii^Ms 

5 3 • • • ffiP^EiiiP 



( 9 ) 



^m^9-2 1380 2 





( 10 ) 



!Rfi83jZ9-2 1 3 8 02 



[IS5] 



US-2 8 0] 

21A . \ 48t:'»ha^»»K 
♦-(M*-* V / ^ 42si2a>mi«M. 

^ 40 



(A) M-200] 




(B) CxS-2 2 03 



(B) [XS-2 40] 

21A*-f K-^*-* 



( 15y-^«^■ j I 32 31 ao 




/ 20 >2»20«|BM /41 
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^m^9-2 13 8 0 2 



[BI9] [laiO] 
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nm^9-2 13802 




